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PURPOSE: To miniaturize a NC machine tool for continuously machining 
many works in order, reduce the installation area thereof and manufacturing cost 
and enable it to correspond to the various attaching posture of the work. 

CONSTITUTION: A work stocker 4 to arrange a plurality of works 1 and to hold 
it and a work machining fixture 7 to hold a single piece of works 1 are provided 
on a horizontal table 2 fed axially in a biaxial direction, namely longitudinally and 
laterally, and a spindle head 9 is provided at the upper fixed position of the table 
2, and a work carrying mechanism 1 1 is attached to the spindle head 9. The 
work carrying mechanism 1 1 utilizes the movement of a vertically moving chuck 
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12 and the axial feed function of the table 2 for delivering the work 1 between the 
work stocker 4 and the fixture 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the work-piece processing equipment 
into which many work pieces, such as a machine part, are continuously processed with 
NC (numerical control) machine tool. 

. [0002] 

[Description of the Prior Art] When it was fiill automatic and performed specific 
processing of milling etc. about accessories work pieces, such as bearing, usually the 
work'piece transport device (robot) which carries out automatic delivery of a work piece 
was conventionally used between the machine tool with NC (Numerical Control) 
function, the work-piece stocker which two or more work pieces are aligned and is held, 
the work-piece stocker, and the machine tool, installing it separately, respectively. 
[0003] A work-piece transport device is the so-called robot with which NC control is 
carried out, it takes out one of two or more work pieces contained by the work-piece 
stocker, conveys the work piece, and hands it over to an attachment fixture. An 
attachment fixture clamps the received work piece automatically, and holds it. Next, 
relative approach migration of a main shaft head and the attachment fixture is carried out 
from this condition, and predetermined processing is performed to the work piece held by 
the tool of a main shaft head at the attachment fixture. 

[0004] If processing of one work piece is completed, a work-piece transport device will 
pick out a processed work piece from an attachment fixture, will convey it, and will 
return to a work-piece stocker. A work-piece transport device picks out another work 
piece from a work-piece stocker succeedingly, and above-mentioned work-piece 
conveyance and actuation of processing are performed repeatedly. 
[0005] Moreover, the main shaft of a machine tool is equipped with a work-piece 
exchange finger, and the automatic work changer which was made to deliver the work 
piece between the work-piece magazine and the work-piece anchoring fixture by relative 
displacement with a main shaft head and a table automatically is also known. 
[0006] 

[Problem(s) to be Solved by the Invention] The machine tool, the work-piece stocker, and 
the work-piece transport device were another objects, since a driving means original 
moreover respectively was needed, the whole facility was enlarged and, as for above 
conventional equipment, the whole installation cost was high. The whole transport device 



needs a complicated and big installation tooth space, and especially the work-piece 
transport device was enlarged and was making the whole NC type work-piece processing 
equipment form into high cost for the device in which move a chuck to vertical front and 
rear, right and left between a work-piece stocker and the attachment fixture of a machine 
tool, and a work piece is delivered. 

[0007] Moreover, although structure compact as a whole be acquire compared with what 
use a work piece conveyance device ( robot) in the case of the conventional technique of 
a type of equip the main shaft of a machine tool with a work piece exchange finger, since 
a work piece exchange finger cannot move only in a main shaft and the direction of the 
same axle and it cannot be use fi-om relation with the anchoring posture of a work piece 
demand according to the class of processing, a limitation be in an application. 
[0008] Then, the purpose of this invention is in the thing of a work piece it enables it to 
correspond to an anchoring posture variously while carrying out the small miniaturization 
of this kind of work-piece processing equipment. 
[0009] 

[Means for Solving the Problem] The table on which the delivery drive of this invention 
is carried out by NC control in the biaxial direction of fi-ont and rear, right and left in 
order to attain the above-mentioned purpose, In the thing possessing the main shaft head 
which can be held for the tool for being installed in the upper part orientation of said 
table possible [ rise and fall ], and processing a work piece, enabling fi-ee attachment and 
detachment The work-piece stocker held for two or more work pieces on said table, 
enabling free attachment and detachment, The work-piece attachment fixture which 
enables positioning maintenance of the attachment and detachment of a work piece is 
installed. It comes to install the work-piece conveyance device in which automatic 
delivery of a work piece is performed on said main shaft head between said work-piece 
stockers and said attachment fixtures. The work-piece processing equipment 
characterized by performing automatic delivery of the work piece by said work-piece 
conveyance device using the feed fimction of said table and the feed fiinction of a main 
shaft head is offered. A table may be movable also in the vertical direction besides said 
biaxial direction. 

[0010] A work-piece conveyance device can consist of a chuck which was supported by 
the main shaft head free [ an attitude ] and which is grasped for a work piece, enabling 
free attachment and detachment, the first driving means for making a chuck rock between 
a location parallel to the axis of a main shaft head, and the location which inclined to the 
axis of a main shaft head, and the second driving means for carrying out the attitude drive 
of the chuck. As the first and the second driving means, what has a fiinction equivalent to 
an air cylinder or it, for example is employable. 

[001 1] As for a work-piece stocker, it is desirable to have the driving source which makes 
it rotate so that the gestalt of the pivotable drum which arranged the work-piece attaching 
part of two or more trains parallel to an axis in the periphery as an example can be taken 
and a work-piece attaching part may come to a predetermined dividing location. 
[0012] Moreover, the sensor for detecting the location of the work piece held at the 
attachment fixture on a main shaft head can be installed. 
[0013] 

[Function] By having installed the work-piece stocker and the attachment fixture on the 
table of a machine tool with NC fimction, and having installed the work-piece 



conveyance device in the main shaft head NC feed function of a table and a main shaft 
head is used. Between a work-piece stocker and a work-piece conveyance device. And 
work-piece processing by relative displacement between a work-piece conveyance 
device, the work-piece delivery between attachment fixtures and an attachment fixture, 
and a main shaft head is attained, and contraction-izing by common use of the driving 
source of the whole facility, the miniaturization of the whole facility, and low cost-ization 
become easy. 

[0014] Since the posture or the sense of a work piece grasped by the chuck by 
establishing the first driving means for making a work-piece conveyance device rock a 
chuck between a location parallel to the axis of a main shaft head and the location which 
inclined to the axis of a main shaft head can be made to incline to the axis of a main shaft 
head, it becomes possible to supply a work piece to an attachment fixture with the posture 
according to the class of processing. 

[0015] When a work-piece stocker takes the gestalt of a rotating drum, many work pieces 
can be contained in the smaller tooth space on a table. Furthermore, it becomes 
accelerable [ the work-piece delivery actuation between work-piece conveyance devices ] 
in the combination of the drive of a table, and a drive of a rotating drum by having a 
rotation driving source. 

[0016] Process tolerance not only improves, but by installing a sensor in a main shaft 
head and performing location **** of the work piece of an attachment fixture based on 
the detecting signal of this sensor, the driving source of a table or a main shaft head can 
use as a driving source of a position sensor, and miniaturization and low cost-ization are 
attained fi*om that of various functions work-piece processing equipment which has a 
work-piece location detection function. 
[0017] 

[Example] Hereafter, if an example is explained with reference to a drawing, the work- 
piece processing equipment shown in drawing 1 is an NC machine with which milling 
etc. carries out a work piece 1, and the outer ring of spiral wound gasket of a uniform 
universal joint is illustrated as a work piece 1. 

[0018] This work-piece processing equipment installs the work-piece stocker 4 and the 
attachment fixture 7 on the level table 2, and has installed the main shaft head 9 and the 
work-piece conveyance device 1 1 in that upper part. The main shaft head 9 can be gone 
up and dovm to a Z direction, and the main shaft which was projected in the lower limit 
section and by which a rotation drive is carried out is equipped with a tool 10 free [ 
attachment and detachment ]. At an illustration example, it is the major diameter of a 
work piece 1 . The ball end mill for making the inside of la to the slot formed in shaft 
orientations is illustrated as a tool 10. 

[0019] A table 2 is supported by the table mechanical component 3 of NC machine, and 
axial delivery is horizontally carried out in front and rear, right and left, i.e., the biaxial 
direction of the X-axis and a Y-axis (direction perpendicular to the space of drawing). 
The work-piece stocker 4 and the attachment fixture 7 move united with a table 2. In 
addition, in addition to the X-axis and a Y-axis, the delivery drive of the table 2 may be 
carried out also at Z shaft orientations. 

[0020] The work-piece stocker 4 aligns two or more work pieces 1, is held possible [ 
balking ], and is equipped with the driving source 6 with an index device which carries 
out intermittent rotation of the rotating drum 5 of a multiple barrel as shown in drawing 1 



and drawing 3 , and the rotating drum 5. Two or more work pieces 1 at predetermined 
spacing are fitted in each two or more trains of the shaft orientations of the periphery of a 
rotating drum 5, and an automatic clamp is carried out. A work piece 1 is the major 
diameter of the shape for example, of a cup. la and major diameter Narrow diameter 
portion which extends in one from la at the same axle It consists of lb and is a narrow 
diameter portion, lb is fitted in a rotating drum 5. 

[0021] The attachment fixture 7 is a fixture for work-piece processing used for NC 
machine, and is held for a work-piece item in the upper part equipped with an automatic 
clamp function, enabling free attachment and detachment. It is installed in whenever [ 
corresponding to the contents of processing of a work piece 1 / champing-angle ], for 
example, the attachment fixture 7 is the major diameter of a work piece 1 . When carrying 
out milling of the slot etc. to the inside of la at shaft orientations, as shown in drawing 1 
and drawing 2 , on the tilting table 8 fixed on the table 2, the attachment fixture 7 makes 
it incline with the fixed tilt angle theta, and is installed. And a work piece 1 is inserted in 
the attachment fixture 7 fi-om the direction of the tilt angle theta, and is held. 
[0022] The work-piece conveyance device 1 1 carries out automatic delivery of the work 
piece 1 of an item between the work-piece stocker 4 and the attachment fixture 7, and has 
the chuck 12 of the closing motion type for grasping a work piece 1. This work-piece 
conveyance device 1 1 is attached in the fixed bracket 13 fixed to the side attachment wall 
of the main shaft head 9 so that the whole conveyance device may rock a chuck 12 in the 
range of the predetermined tilt angle theta in the direction of X possible [ vertical 
movement ]. 

[0023] for example, the work-piece conveyance device 1 1 makes the rocking plate 14 
which supports the whole, and the rocking plate 14 rock - the 1st cylinder of 16 and a 
chuck 12 are moved up and down - it has 17 [ cylinder / 2nd ]. The rocking plate 14 is 
connected with the fixed bracket 13 by the pivot 15 in the lower part, and is rockable 
considering a pivot 15 as a core. 16 is supported by the upper part of the fixed bracket 13 
rockable, and the 1st cylinder of the tip of the piston rod is connected with the upper part 
of the rocking plate 14. By actuation of this 1st cylinder 16, the rocking plate 14 uses a 
pivot 15 as the supporting point, and both-way rotation rocking is carried out in the range 
of the predetermined tilt angle theta. The up support plate 18 and the lower support plate 
19 protrude on two upper and lower sides of the front face of the rocking plate 14 at one, 
and 17 [ cylinder / 2nd ] is fixed to the inferior surface of tongue of the up support plate 
18, The rise-and-fall plate 21 is fixed to the upper limit of four guide rods 20 which 
penetrate the up-and-down support plates 18 and 19 possible [ sliding ], and the 2nd 
cylinder of the tip of the piston rod of 17 is combined with this rise-and-fall plate 21. A 
chuck 12 and its closing motion driving source 22 are attached in the lower limit of each 
guide rod 20 which projects under the lower support plate 19. The 2nd cylinder of the 
unit of a chuck 12 and a guide rod 20 moves up and down by predetermined stroke by 
actuation of 17. 

[0024] If needed, a position sensor 23 makes the fixed bracket 13 of the main shaft head 
9 annex to the work-piece conveyance device 11, and is attached in it. A position sensor 
23 is a touch sensor attached in the lower limit of the pipe member 24 caudad prolonged 
from the fixed bracket 13, and detects the location of the work piece 1 held at the 
attachment fixture 7 so that it might mention later etc. 

[0025] Next, the example of the work-piece processing equipment of the above- 



mentioned example of operation is explained. 

[0026] In the usual condition before work-piece processing of drawing 1 , the work-piece 
conveyance device 1 1 is installed in a Z direction, and a chuck 12 is in an upper limit 
location. While indexing will be performed by the driving source 6 and a rotating drum 5 
will rotate by it so that the work piece 1 with which it was ordered may come right above 
if the command which processes one work piece 1 with which it was chosen from the 
exterior of the work pieces contained by the work-piece stocker 4 is issued, a table 2 
moves in the XY direction and the work piece 1 with which it was ordered is located just 
under the chuck 12 of the work-piece conveyance device 11. 

[0027] Timing is doubled with this work-piece migration, and it is the major diameter of 
the work piece 1 of the work-piece conveyance device 1 1 with which the chuck 12 
descended, and it was closed and ordered as 17 [ cylinder / 2nd ] operated and it was 
shown in drawing 4 . la is grasped. If a chuck 12 grasps a work piece 1, a chuck 12 will 
be raised by 17 the 2nd cylinder, and a work piece 1 will be picked out from the work- 
piece stocker 4 to the upper part. 

[0028] when a work piece 1 is picked out from the work-piece stocker 4 by the chuck 12, 
it is shown in drawing 5 — as — the work-piece conveyance device 1 1 — 16 [ cylinder / 
1st ] operates and the rocking plate 14 is made to incline in the predetermined tilt angle 
theta Axial doubling of the work piece 1 and the attachment fixture 7 which were held by 
this inclination at the chuck 12 is carried out. From this condition, 17 [ cylinder / 2nd ] is 
operated, a chuck 12 is turned to the attachment fixture 7, and is advanced, and a work 
piece 1 is inserted in the attachment fixture 7. Then, the attachment fixture 7 carries out 
the automatic clamp of the inserted work piece 1. Thus, if a work piece 1 is handed over 
by the attachment fixture 7, a chuck 12 will open, it will secede from a work piece 1,17 [ 
cylinder / 2nd ] will continue, and the 1st cylinder of the work-piece conveyance device 
1 1 will retreat to the original location by actuation of 16. 

[0029] Next, as shown in drawing 6 , a table 2 moves in the XY direction, and the main 
shaft head 9 moves to a Z direction, and it is the major diameter of the work piece 1 of 
the attachment fixture 7. A position sensor 23 is inserted into la. In the example to 
illustrate, a work piece 1 is the outer ring of spiral wound gasket of a uniform universal 
joint, two or more slots are formed in opening of the shape of that bowl, and a tool 10 is 
for finishing this slot. Therefore, a position sensor 23 will detect the location of the slot in 
the inside of major diameter la of a work piece 1, i.e., the angular position of the slot 
centering on the axis of a work piece, in this case. And since a tool 10 will process parts 
other than the slot of a work piece 1 when it is detected that the angular position of a slot 
is shifted temporarily, and it starts as it is, based on the detecting signal from a position 
sensor 23, the attachment fixture 7 corrects the angular position of a work piece 1 
automatically. For this reason, the attachment fixture 7 is equipped with the automatic 
deduction fimction in which it is well known for the field of a machine tool. 
[0030] Next, major diameter of the work piece 1 with which the main shaft head 9 
descended to the Z direction, and positioning maintenance was carried out at the 
attachment fixture 7 as shown in drawing 7 after the table's 2 having moved in the XY 
direction after the main shaft head 9 had evacuated up, and locating a work piece 1 under 
the tool 10 A tool 10 advances into la inside, and processing of a predetermined location 
like the above-mentioned slot is started. 

[003 1] If processing of a work piece 1 is completed, after the main shaft head's 9 going 



up and evacuating a tool 10, the work piece 1 which carried out actuation with the work- 
piece conveyance device 1 1 contrary to the above, consequently was processed is picked 
out from the attachment fixture 7 by the chuck 12, and is returned to the work-piece 
stocker 4. 

[0032] Henceforth, the above-mentioned actuation is performed repeatedly and 
processing of two or more work pieces 1 held at the work-piece stocker 4 is performed 
continuously one by one. 

[0033] In addition, this invention is not restricted to the above-mentioned example. For 
example, the work-piece stocker holding two or more work pieces in a table top although 
you may be what aligns a work piece in the orientation on a table at a plane - two or 
more work pieces with a rotating drum — vertical muhistage one - and, if it is made to 
hold possible [ a rotation ] up and down on a table Many work pieces can be held in the 
smaller tooth space on a table, and it becomes accelerable [ the work-piece delivery 
actuation between work-piece conveyance devices ] in the combination of the drive of a 
table, and a drive of a rotating drum further. 

[0034] Moreover, depending on the contents of processing of a work piece, an attachment 
fixture may be perpendicularly installed on a table, and the thing of the structure to. which 
the work-piece conveyance device in such a case carries out [ vertical movement ] a 
chuck is applied. Moreover, the thing corresponding to the configuration of a work piece 
in the chuck of a work-piece conveyance device is applied. 
[0035] 

[Effect of the Invention] the configuration of a more than [ this invention ] ~ a degree - 
effect is taken. 

[0036] Since the attachment fixture of a work-piece stocker and a machine tool was 
installed on the table which carries out NC drive, the work-piece conveyance device was 
installed in the main shaft head of a machine tool and the work-piece delivery between a 
work-piece stocker, a work-piece conveyance device, and an attachment fixture was 
automated using the motion of a table and a main shaft head, the driving source of a table 
and a main shaft head can use in common as a driving source of a work-piece conveyance 
device, and miniaturization of the whole work-piece processing equipment and low cost- 
ization can be realized. 

[0037] Moreover, since a chuck can be made to rock between a location parallel to the 
axis of a main shaft head, and the location which inclined to the axis of a main shaft head, 
the posture or sense of a work piece grasped by the chuck can be made to incline to the 
axis of a main shaft head, and it becomes possible to supply a work piece to an 
attachment fixture with the posture according to the class of processing. The problem that 
a limitation is in an application like the conventional technique of a type of equipping a 
main shaft with a work-piece exchange finger, by this is solved. 

[0038] Since many work pieces can be contained in the smaller tooth space on a table by 
adopting the work-piece stocker which carried out the gestalt of a rotating drum, it can 
plan much more miniaturization and space-saving. Furthermore, it becomes accelerable [ 
the work-piece delivery actuation between work-piece conveyance devices ] in the 
combination of the drive of a table, and a drive of a rotating drum by having a rotation 
driving source. 

[0039] If a sensor is installed in a main shaft head and it is made to perform location **** 
of the work piece of an attachment fixture based on the detecting signal from the sensor, 



process tolerance not only improves, but the driving source of a table or a main shaft 
head can use as a driving source of a position sensor, and miniaturization and low cost- 
ization will be attained from that of various functions work-piece processing equipment 
which has a work-piece location detection function. 



[Translation done.] 



